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In this paper, we analyze the economic growth path with bequeathing
behavior. Assuming that there are two groups whose utility function is
homogeneous, we derive a divergence occurs and one group bequeaths
and the other does not in the long run, when the parameters are in
certain intervals. Comparative static analysis is carried out, examining
the e®ect of income transfer from the rich group to the poor one. This
transfer decreases the wage rate, bequest and the utility of the poor
group even after they receive the transfer.
Masamichi Kawano
?? JEL?D30, E23, O41
????????????????
Key words?Bequest, Income distribution
1. ????
Hamada[4]????? 2??????????????????????
??????????????????????????????????
???????????????????????????????????
????????????????????????????Kawano[5]?
???????????????????????????????????
?????????????1)
1) ????????????? [6] ???? 2 ?????????
| 47 |
?????? 63 ?? 3 ?
??????????????????????????????????
????2??????????????????????????????
???????????????????? parameter?????????
???????????????????????????????????
????? 2????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????
??????????????????????????????????
???????????????????????????
?????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
?????????????????????? Hamada????????
?????Hamada?????????????????????????
???????????????????????????????????
?????Hamada??????????????????????????
????????????????????????????????
2. ?????
?????????? 2???????????????t???????
?????????????????????? 2???????????
???????????????? 2??????????????????
???????????????????????????????????
???????????????????????????????????
| 48 |
??????????????????????????
?2)?????????????????????3)???????????
????????????????????????????
U it = ln c
1i
t + ln c
2i
t+1 +B
i
t+1 (1)
???????????B ??????? i? i = I; II ????I,II????
????????? I??????? II????????Bit ? t?????
????????????c1it ? t???????????c2it+1 ? t????
???????Rt+1 ? t+ 1?? 1+????N ? 1+?????????
???????????????????????????????????
?????????????????????????t?????????
?? 1??????????
w
2
??????????????? 1????
?????????????
Bit +
wt
2
= c1it +
c2it+1 +NB
i
t+1
Rt+1
(2)
????????????????????????????T i ???4)??
????????? (2)??????? (1)???????????????
??????????
L = ln c1it + ln c
2i
t+1 +B
i
t+1 + ¸

Bit +
wt
2
¡ T i ¡ c1it ¡ c
2i
t+1 +NB
i
t+1
Rt+1

?????????
1
c1it
¡ ¸ = 0; (3)
1
c2it
¡ ¸
Rt+1
= 0; (4)
1¡ ¸N
Rt+1
· 0; Bit+1>0 (5)
???????? (5)???????????????????????? ¸
?
¸ =
Rt+1
N
(6)
2) ??????????? Phase A ??????????
3) ???????????????
4) ??????????????????
| 49 |
?????? 63 ?? 3 ?
??????????????????????? I????????(3), (4)
??
c1It =
N
Rt+1
; (7)
c2It+1 = N (8)
???????????? (2)?????
BIt+1 =
Rt+1
N

BIt +
wt
2
¡ T I

¡ 2 (9)
????????(5)?????????????? Bit+1 = 0??????
???????????????????????????Bit = 0????
? II????????(3), (4)??
c2IIt+1
c1IIt
= Rt+1 ??????????? (2)
??
c1IIt =
BIIt +
wt
2
¡ T II
2
; (10)
c
2II
t+1 =
Rt+1

BIIt +
wt
2
¡ T II

2
(11)
?????????? II? t???????????????????t+1??
?????????????????????????????????????
???????????????????????? II?????t?????
????????????????????? (6)?????
Rt+1
N
?????
??????? II????????????????????????????
????
Rt+1
N
????????????? I???????????????
?????
Rt+1
N
????????????????????????????
??????? II??????????????? 2?? 1?? 1??????
???? 2??????????????????????
2
Bit +
wt
2
¡ T i ?
??????
Rt+1
N
????????????
N
Rt+1
>

BIIt +
wt
2
¡ T II

=2?
????? II?????????????????? 1?????????
???????????????????????????????????
??? I??????
N
Rt+1
<

BIt +
wt
2
¡ T I

=2???????????
| 50 |
??????????????????????????
???????????? II?????????
N
Rt+1
>
wt
4
¡ T II ????
?5)?????????????????????????????????
w
4
¡ T
II
2
<
N
R
<
B
2
+
w
4
¡ T
I
2
(12)
????????
3. ???????
???????????????????????? 3?? Phase???
??????????????????? Phase A???????????
??? Phase B???????????????? Phase C? 3????
????????????????????T ??????????????
3.1 ?????
3.1? Phase A
???? I? 2??????????????????????????
????????????????? Phase A?????????????
??????????????????????? I???????????
??? I??? 2??????????????????? 2??????
???????????????????t?????
SIt = B
I1
t +B
I2
t + wt ¡ 2N
Rt+1
(13)
???????????? I1, I2????????????????????
?????????
Nkt+1 = S
I1
t + S
I2
t = B
I1
t +B
I2
t + wt ¡ 2N
Rt+1
(14)
??????(14)??????????????????????????
????????????(9)?????6)???????????????
5) ???????????????????????????????????????????
???????????????????????????????????????????
???
6) ????(9) ? BI
t
??BI1
t
??? BI2
t
??????
| 51 |
?????? 63 ?? 3 ?
???????? f(kt)???? wt = f(kt)¡ f 0(kt)kt; Rt = f 0(kt)???
??????? Rt = 1+ f 0(kt)?????????????? 1?????
100%????????????????????????????????
???????? (9)???
BI1t+1 +B
I2
t+1 =
Rt+1
N

BI1t +B
I2
t + wt

¡ 4 (15)
??????????
BI1t+1 ¡BI2t+1 = Rt+1
N

BI1t ¡BI2t

(16)
???????????????????????
R
N
>1?????
 
BI1t ¡BI2t

?????2???? I1; I2 ????? I????????????????
??????????? BIi = 0??????? BIj > 0????1???
?????????????????????Phase A????? R > N ?
???????
?? 1?Phase A ????? R > N ????????????????
Phase A????????(9)?(14)??????????????????
?????????????(9)???
eBN ¡R
N

=
2R
N

w
4
¡ N
R

(17)
????????fBt = BI1t +BI2t ?????? 1???Phase A?????
?????????N > R??????
wt
4
>
N
Rt+1
??????????
??????
wt
4
>
N
Rt+1
???????????????????????
???????Phase A??????
?? 2?2?????????? Phase A????????????? R<N
???????
?????? Phase B???????????????????????
| 52 |
??????????????????????????
????????? 2????????????????????
3.2? Phase B
????? Bit ???????????????????????????
II??????????????????????????????????
???????????????????????????????????
??? I????? 1????? BIt +
wt
2
????????????? 1?
?????
N
Rt+1
??????? BIt +
wt
2
¡ N
Rt+1
???????????
????????? II????
wt
2
?????? 1/2????????
wt
4
?
????????????? t????????
St = B
I
t +
3
4
wt ¡ N
Rt+1
(18)
???????Notation???????? BI = B ???????????
?????????????????????? II????
wt
4
?????
Nkt+1 = Bt +
3
4
wt ¡ N
Rt+1
(19)
????????????????? II??????????????
Bt+1 =
Rt+1
N

Bt +
wt
2

¡ 2 (20)
???????????????????(20)???
B

R¡N
N

=
2R
N

N
R
¡ w
4

(21)
????????Phase A??????? (12)?????????????
???????????????????????????
N
R
>
w
4
????
????(21)?? R > N ????
?? 3??????? 1?????????? Phase B?????????
??????????? R > N ???????
| 53 |
?????? 63 ?? 3 ?
3.3? Phase C
????????????????????????
Nkt+1 =
wt
4
(22)
??????????? well-behavedness????????????????
????????
??????????????????????????
4. ????????
????2??????????????????????????? Phase
A,?????????? Phase B????????????? Phase C? 3
???????????????????????????????????
???????????? x?????????????Phase ?????
????????????
????? y = µk0:5 ????????????????????????
????????????? 1???? 100%??????????????
????????????????????????R =
µ
2k1=2
?????
???????????????
4.1? Phase B ???
???R > N ??????????? Phase B????????????
??(19)(20)?
4Nw2t+1
q
= Bt +
3wt
4
¡ 4Nwt+1
q
; (23)
Bt+1 =
q
4Nwt+1

Bt +
wt
2

¡ 2 (24)
????????w =
µ
2
k1=2 ?? k =
4w2
µ2
?Rt+1 =
µ2
4wt+1
???????
notation???????? q = µ2?x =
N
q
???????
| 54 |
??????????????????????????
k =
4w2
q
(25)
R =
q
4w
(26)
(23)?(24)? wt+1; Bt+1 ??????????????????? wt; Bt
????????????(23)???wt+1 =
1
2
 
¡1§
r
1 +
Bt +
3
4
wt
x
!
?
????wt+1 ????????
wt+1 =
1
2
0BB@¡1 +
vuut
1 +
Bt +
3
4
wt
x
1CCA (27)
????¢wt = wt+1 ¡ wt = 0????????(27)??
¢wt = ¡wt + 1
2
0BB@¡1 +
vuut
1 +
Bt +
3
4
wt
x
1CCA (28)
???????? ¢w = 0???? B ?
Btj¢w=0 = 4xwt

wt ¡

3
16x
¡ 1

(29)
?????? w????????(29)? w¡B ?????????????
??????w = 0; B = "????(28)??????
¢wt =
1
2

¡1 +
r
1 +
"
x

> 0 (30)
??????????? w ??????????????????
????Bt+1 ? (24), (27)??
Bt+1 =
1
2
0B@ Bt + wt2
Bt +
3
4
wt
1CA
0BB@1 +
vuut
1 +
Bt +
3
4
wt
x
1CCA¡ 2 (31)
???????
¢Bt = Bt+1 ¡Bt = 0????????(31)??
| 55 |
?????? 63 ?? 3 ?
¢Bt=
2664¡Bt + 12
0B@ Bt + wt2
Bt +
3wt
4
1CA
0BB@1 +
vuut
1 +
Bt +
3wt
4
x
1CCA¡ 2
3775 (32)
????¢Bt = 0???? w ? (32)? w ???????
wtj¢Bt=0 = 2
"
¡Bt + x (Bt + 2)
 
3Bt + 4§
r
(3Bt + 4)
2¡ 2Bt
x
!#
(33)
?????¢B = 0????????????B = 0???? w = 0; 32x?
???(33)??????????? w ?????????????????
??????? B ??????????????????????????
????????x??????????
?????B ?????????????????? " > 0 ?????
(w = 0; B = ")??????¢Bt = ¡" + 1
2

1 +
r
1 +
"
x

¡ 2 = ¡1 < 0
????????????? B ?????????????? B ??????
¢Bt = 0?????????? B ?????????
4.2?????
??????????????????????????????????
?????????????????????????????????(12)
????????
wt
4
¡ N
Rt+1
< 0??????(27)????
Bt >
wt
64x
(wt ¡ 32x) (34)
???????? 1?????????????????????????
??????(34)???????B ?????????????????
??????????????????(12)???????
Bt
2
+
wt
4
¡ N
Rt+1
>
0?????????????????(27)??
Bt > ¡wt
2
+ 4x+ 2x
r
4 +
wt
x
; (35)
Bt < ¡wt
2
+ 4x¡ 2x
r
4 +
wt
x
(36)
?????????????????????? 1???????????
?????B ¡w?????? B = 0; w = 32x?????????????
| 56 |
??????????????????????????
???? B = " > 0; w = 0??????(35)?(36)???" > 8x; " < 0??
??????????????????????? (B = 0)???????
???????????????????????????????????
???????
4.3????????
??????????????????????? (34), (35), (36) ??
??????¢w = 0?¢B = 0??? (29)??? (31)????????
parameter x????????????????????????????
???¢w = 0; ¢B = 0??????? (29)?(31)??????????
???????????¢B = 0? 2??????????????????
???????????????B = 0??? w = 32x?????????
????? (34), (35)??? (36)???????????????????
?? 3??????????¢w = 0? B = 0????0?
3
16x
¡ 1? 2?
?????????????? (34)????7)? x =
1
16
???? ¢w = 0
??????????? ¢w = 0?????????????????(34)
?????????x >
1
16
??????????
????? w; B ???????????????
w¤ =
7
32
¡ x
2
+
1
32
p
33¡ 480x+ 256x2
x
(37)
B¤ =
¡1
32
¡5 + 48x¡p33¡ 480x+ 256x2
x
(38)
?????????????????????????????x <
15
16
¡
p
3
2
;
or x >
15
16
+
p
3
2
????????? x >
1
16
????????? Phase B
???????????
1
16
< x <
15
16
¡
p
3
2
(39)
????
7) (34) ???????????
| 57 |
?????? 63 ?? 3 ?
1
1
2 4
4
t t
t
t
t
B w N
R
w N
R
+
+
+ =
=
t
w
?
?
3 2 x
3
1 6 x
Phase B? ?????
? Phase C? ?????
E?
?
0 tB
0
t
w∆ =
0
t
B∆ =
0
t
B∆ =
1
1 6 x
1−
? 1 ? Phase B ?????? Phase C ????????????????
3.4? Phase B??????
? 1?????????????????????????? (34)???
??????????????????????Phase C????????(22)
???? w????(25)?? w
t+1 =
1
2
r
wt
x
???????? w =
1
16x
??
????????????? 1? (39)?????????????????
??????????????Phase B?????????????????
?????????????????????
?? 4?x? (39)????????????Phase B???????????
???Phase C????????????? 1????? 2??????
????????????Phase C????????????
5. ?????????
| 58 |
??????????????????????????
??????????????????? I??????????????
??????? II??????????????????????????
???????????????????????????????????
????????????????? T ???????(23)?(24)?
4xw2t+1 + 4xwt+1 = Bt +
3wt
4
¡ T
2
; (40)
Bt+1 =
1
4xwt+1

Bt +
wt
2
¡ T

¡ 2 (41)
????8)
(40)?(41)??????????? T ????????????????
???? t?????0BBB@
4x+ 8xw ¡ 3
4
¡1
¡
B +
w
2
¡ T
4w2x
¡ 1
8wx
1¡ 1
4wx
1CCCA
0BB@
dw
dT
dB
dT
1CCA =
0B@ ¡
1
2
¡R
N
1CA (42)
????
dw
dT

T=0
=
¡1
2¢

1 +
R
N

(43)
????¢? (41)???????????????????????????
??(43)???????????????????????????????
?????????????????????????
dB
dT

T=0
=
¡3
2w¢

w ¡

1
16x
¡ 1
3

(44)
????x???? (39)???????????????? w????? (37)
??????????? (44)????? (39)??????????????
????
??????????????? w ???? B ???????????
??????????????????????????????? (1), (10),
(11)???uII =

w
4
+
T
2
2
R????????????????????
8) SIt = Bt +
wt
2
¡ T ¡ N
Rt+1
; SIIt =

Bt +
wt
2
+ T

=2 ?? (40) ????????? I
??????? Bt +
wt
2
¡ T ??????? (41) ???????
| 59 |
?????? 63 ?? 3 ?
??? (43)??
duII
dT

T=0
=

3
4

dw
dT
+ 1 (45)
=
¡

3
4

1 +
1
4w

+
2
wx

wx¡ 1
4

4x+ 8wx¡ 3
4

+

wx+ x¡ 3
16

2¢
?????????? (40)?? B = 4

wx+ x¡ 3
16

w ????????
??????????T ????????????????????????
??????? T ??????????????????????????
??????T = 0???? (45)???????(45)??
sign

duII
dT

T=0
= sign
 ¡84wx¡ 7 + 128wx2 + 256w2x2 (46)
?????????????x???? (39)????????? w ????
??? (37)?????????(46)??? (¢)??????????(39)?
???? x??????????????????????????????
????????????(46)??????
?????????????????????????? T ??????
???????????????????????????
6. ????
??????????? 1?????????????? 2??????
???????????????????????????????????
????????????? parameter?????????2???????
????? I????????????????? II??????????
???????? 2??????????????????????????
?????????? I???????????????? II??????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
| 60 |
??????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????
?????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????
???????????????????? Phase A?????????
?????????????Phase A??????? Phase B??????
???????????????????????????????????
????????????????????Phase B?? Phase A????
??????Parameter????????????Phase A???????
??????????????????????????9)?
????
[1] Blanchard, O., and S. Fischer,?1989? Lectures on macroeconomics, The
MIT Press
[2] Diamond, Peter A.?1965?\National Debt in a Neoclassical Groth Model."
American Economic Review 55, 5, p 1126-1150.
[3] Gale, D.?1973?\Pure Exchange Equilibrium of Dynamic Economic Mod-
els," Journal of Economic Theory 6(1), p 12-36.
[4] Hamada, K, \On the Optimal Transfer and the Incomes Distribution in
the Growing Economy," Review of Economic Studies, 34. 1967, pp.295-99.
[5] Kawano, M. \Income Transfer in a Two-Class Growth Model," Metroeco-
nomica, vol.39, 1988.
[6] ????????????????????? 2002
9) ???????????????? (1 +???)=(1 +?????) ???????????
????????????????????????????????
| 61 |
?????? 63 ?? 3 ?
[7] Ljungqvist, Lars and Thomas Sargent,?2004?, \Recursive Macroeconomic
Theory," 2nd edition, MIT Press.
[8] Samuelson, paul A.?1958?\An Exact Consumption-Loan Model of Interest
with or without the social Contrivance of Money." Journal of Political
Economy 66, 6, p 467-482
??
1.? Parameter x????????
1
1
2 4
4
t t
t
t
t
B w N
R
w N
R
+
+
+ =
=
t
w
?
?
3 2 x
1
1 6 x
? Phase C? ?????
0 tB
0
t
w∆ =
0
t
B∆ =
0
t
B∆ =
? ?
3
1
1 6 x
−
? A1 ? Phase C ????????????????????
15
16
¡
p
3
2
< x???? ???????
??????????????? (34)????????????????
????????????????????Phase B???????????
| 62 |
??????????????????????????
?????? Phase A???????
1
1
2 4
4
t t
t
t
t
B w N
R
w N
R
+
+
+ =
=
t
w
?
?
1
3 2 x
1
1 6 x
? Phase C? ?????
0 tB
0
t
w∆ =
0
t
B∆ =
0
t
B∆ =
3
16x
−
? A2 ? Phase B ????????????? (34) ????????????
??? ???????????????Phase B ????????????
x <
1
16
????????????????????????
2.??????????
????? ¢w = 0; ¢B = 0??????????????????10)?
(23), (24)???????? t?????????????????????
????(23)??
B = 4w2x+ 4xw ¡ 3
4
w (a1)
10) ¢w = 0; ¢B = 0 ?????????????????????????????????
????????????????????
| 63 |
?????? 63 ?? 3 ?
???(24)??
B =
4wx
4wx¡ 1

1
8x
¡ 2

(a2)
????????
w =
7
32
¡ x
2
+
1
32
p
33¡ 480x+ 256x2
x
(a3)
B =
¡1
32
¡5 + 48x¡p33¡ 480x+ 256x2
x
(a4)
????
w =
7
32
¡ x
2
¡ 1
32
p
33¡ 480x+ 256x2
x
(a5)
B =
¡1
32
¡5 + 48x+p33¡ 480x+ 256x2
x
(a6)
????w ? B ??????????????????????? 1???
??????????????????????????(a3), (a4)????
???????????
| 64 |
